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The effective ΔS=1 Hamiltonian of dim=5 
contains four magnetic operators: 
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The matrix element is proportional to the 
tensor form factor, parameterized as: 
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 BT = 0.655 (24)
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  It has been already computed with 

●	
  	
  It contributes to the  
    rare kaon decay 



	
  	
  

Several matrix elements are of phenomenological 
interest: 
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At LO in ChPT, the various B-parameters are all equal: 

BCMO≃ 0.1-0.5 in the chiral quark model [Bertolini	
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- A challenging aspect in the study of the CMO is its renormalization  
  pattern, which involves the mixing among 13 operators (off-shell),  
  2 of which of lower dimension 
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- For on-shell matrix elements, the mixing allowed by the symmetries   
  of the action is: 
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●	
  	
  A perturbative determination of power  
   divergent coefficients may be not reliable 
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  We must impose non-perturbative subtraction conditions: 
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[ see Marios Costa’s poster ] 

Off shell external particles  
in order to avoid IR divergences 

Gauge noninvariant operators, 
which are BRST invariant and 

vanish by the equation of motion, 
must be also taken into account 

13 operators 

ZCM and the c2,3,4 of the dim=5 
operators are determined in PT 



[ see Marios Costa’s poster ] 
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For K→π higher 
order chiral 

corrections are 
large 

 
Qg

+ ∝ BCMO U(DµU† )(DµU)+ (DµU† )(DµU)U†⎡⎣ ⎤⎦23

The parameter B is independent of quark  
masses (and momenta) up to NLO chiral  
corrections  
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The Wilson coefficients of the CMO and 
the EMO are typically closely related. 

E.g. in SUSY models: 
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  [Buras	
  et	
  al.,	
  NPB	
  566	
  (2000)	
  3]	
  
In previous phenomen. analysis On the lattice we find: 

SM contribution is smaller.  NP couplings can be larger 
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-  The CMO can receive potentially large contributions from 
New Physics 

-  We have performed the first lattice QCD calculation of the 
K → π	
  matrix element: 

 
-  The main sources of error are the chiral extrapolation and  

    the (large) 1-loop multiplicative renormalization 

-  The lattice result differs from previous estimates and will 
provide interesting bounds on BSM physics effects 

CONCLUSIONS 

A phenomenological analysis is in progress  

 BCMO = 0.29 (11)
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± = G CMO U(DµU† )(DµU) ± (DµU† )(DµU)U†⎡⎣ ⎤⎦23

●	
  	
  The expression of the CMO in ChPT is determined, at LO, up to a 
single multiplicative low energy constant: 
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  The B-parameter is defined as: 
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●	
  	
  Therefore, in the χQM: 

●	
  	
  The value of the gluon condensate is  
   poorly known. Current estimates can be  
   summarized as:   

αs

π
 GG = 0 ± 0.012 GeV4

Using also  M = 0.1− 0.4 GeV one finds: 

 BCMO
χQM = 0.1− 0.5



The mixing pattern is determined by the symmetries of the action.  
In the TM-­‐OS	
  case the relevant symmetries are:  

  

a)  P ×  Dd  ×  (m ↔−m)

b)  Dd  ×  R5

c)  C ×  (s ↔ d)     or      c)  C ×  P ×  (s ↔ d)

if rs = rd if rs = -rd 
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Importance of a non perturbative determination of c13/a2 
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